SUMMARY A new syndrome of neonatal convulsions is described. Ninety cases were documented from one maternity hospital between 1973 and 1977. The appearance of this syndrome increased the annual incidence of neonatal convulsions from fewer than 3 to more than 16 per 1000 live births. Fits began on about the fifth day in apparently healthy babies. Investigations and therapeutic trials have not shown the cause. There were no deaths and all babies were discharged from hospital apparently well. The term fifth day fits is suggested with criteria for this diagnosis.
Neonatal fits are often due to asphyxia, birth trauma, hypoglycaemia, or hypocalcaemia, and few lack an apparent cause. The onset of fits is generally within the first 2 days of life but there is a second peak incidence about the sixth day frequently due to hypocalcaemia. Infections and metabolic causes are often responsible for fits starting after the first week of life. ' Since June 1973 there has been an increase in the incidence of neonatal convulsions at one maternity hospital in Sydney and a number of apparently normal babies convulse on the fourth or fifth day of life. The reason for these fits is unknown despite careful investigation. The clinical pattern seems distinct from known causes of neonatal fits and the fits are frequently self-limiting with apparently full recovery on discharge from hospital. The problem has been present in several other maternity units in this city and was described in France. 2 The hospital records for all cases of neonatal convulsions in one hospital during 41 years have been examined to try to define the syndrome and find possible causes.
The data
Hospital records were examined and data were tabulated in relation to any infant in whom fitting was observed between birth and discharge from hospital. The pattern of occurrence of cases by month is shown in Fig. 1 December) 1011  17  17  1974  2197  32  15  1975  1990  32  16  1976  2324  16  7  1977  2239  6  3 cases. In most, the clinical pattern was similar, with onset at about the fifth day being the best distinguishing feature (Fig. 2) Delivery was normal in 47 (52 %) (control 65%) nt sudden peak and assisted by forceps in 31 (340/) (control 28 %). analysis of the Three were breech deliveries (control 0 5 0o).
nly distributed Eleven (12%) were delivered by caesarean section (control 60%) and details of this group examining the (Table 2) show trauma, anoxia, or prematurity to be rting on 1 July an unlikely primary cause of fits. Also the onset and starting on I duration of fitting were comparable with the figures for the remainder of the group.
hs at the same ;h incidence of of the mothers 1.
17 to 39 (mean ;e was 26 years. The babies There were 52 boys and 38 girls (control 97 boys: 103 girls). Fetal maturity was more than 36 weeks by dates in all but 4 infants. Two of these 4 infants did appear to be preterm as were 3 other infants in whom birthweight was less than 2500 g ( Nearly all neonates remained in hospital for at sometimes noted to be jittery in response to stimu-least 5 days. Only one infant was known to have had lation. Neither apnoea alone nor a jittery response his first fit after discharge from hospital (on the fifth was regarded as a fit, although in some infants the day). It is possible that other infants had fits after seizures were heralded by apnoeic or cyanotic discharge from hospital, but this is unlikely. episodes. The frequency of fitting varied with some infants having fits every few minutes. One had 48 fits Investigations recorded within one day; others had only 1 attack, and one had 2 attacks separated by a 3-day interval. Blood sugar was measured by Dextrostix in each Fitting lasted less than 24 hours in 55 (61 %) cases infant and in at least 34 a laboratory blood glucose and ranged from a single brief episode to one infant estimation was normal. Haemoglobin level and total who had seizures for 15 days. Treatment did not and differential white cell counts were performed in consistently alter this duration of fitting (Table 4) . nearly every case and were normal, as were the Occasionally the end of fitting seemed to be related appearances of blood films. Skull x-ray films, serum to administration of an anticonvulsant but other sodium, potassium, and urea levels were all normal. cases did not respond and some stopped within Serum bilirubin levels were performed regularly if group.bmj.com on June 17, 2017 -Published by http://adc.bmj.com/ Downloaded from jaundice was noted. Phototherapy was given in 3 infants but none had sufficient hyperbilirubinaemia to necessitate exchange transfusion. Cerebrospinal fluid was examined in each infant. It was sterile on culture and frequently xanthochromic with scant polymorphonuclear or mononuclear leucocytes and, occasionally, a number of red blood cells apparently caused by the collecting needle. Protein and glucose levels were normal. Virus cultures of cerebrospinal fluid were negative in the 17 examined and electron microscopical examination in 2 infants showed no virus particles.
Serum calcium levels were measured in 81 infants and ranged from 6 6 to 11-2 mg/100 ml (1-7-2-8 mmol/l) with a mean of 9 3 mg/ 100 ml (2-3 mmol/l). Only 2 infants had levels below 7 4 mg/100 ml (1 .9 mmol/l). They were given intravenous and oral calcium causing increased serum levels but fits continued for 17 and 22 hours. Serum magnesium levels were measured at the same time in 79 infants and were normal with a range of 1 6 to 2 8 mg/ 100 ml (0-66 to I 15 mmol/l) and a mean of 2-1 mg/ 100 ml (0 86 mmol/l). Serum immunoglobulins were normal with a mean IgM level from 22 infants of 25-9 g/l.
Many other investigations were carried out in some infants without an abnormality being found. These were blood, urine, and throat swab cultures for bacteria; cerebrospinal fluid, throat swab, urine, and faecal cultures for viruses; urinary metabolic screening; chest x-ray films, cerebral gamma scans and echoscans; antibody titres to Herpes simplex, cytomegalovirus, toxoplasmosis, rubella, varicella/ zoster, respiratory syncytial virus, and vaccinia virus; serum phosphates, copper, and zinc; liver function tests; total serum proteins and electrophoretic pattern, serum ammonia; blood gas analysis; cerebrospinal fluid protein electrophoresis and redcell glucose-6-phosphate dehydrogenase assay.
The water used in feeding was analysed for copper, zinc, cadmium, manganese, lead, and arsenic and no high levels were found. The infant feeds and lactose powder were also normal on analysis.
Electroencephalograms were performed in 71 infants and paroxysmal high voltage mixed frequency activity or focal sharp waves unilaterally or bilaterally were present in 25 records. Clinical fitting occurred in 2 infants during recording and was accompanied by high voltage sharp and slow wave activity. Electroencephalographic monitoring of intravenous infusion of pyridoxine was undertaken in some cases. There was no clinical or electrical change during infusion.
Discussion
The sudden onset of fitting in apparently normal neonates is rare and the high incidence described here started suddenly in 1973. It appeared to coincide with the department moving into a new building but at the same time other Sydney obstetric hospitals also experienced a similar excess of idiopathic neonatal fits. It is unlikely that cases had occurred earlier without being noticed. The unit normally experienced a much lower total incidence of neonatal fitting than that described in reports from referral hospitals in Great Britain3-5 of 8-6 to 14-0 per 1000 live births or the reported Australian experience of 3-8 per 10006 and 2-8 per 1000.7 The outbreak described here caused the annual incidence to reach 16 per 1000 live births in this hospital in 1975 (Table 1) 
Clinical and laboratory investigations failed to show any of the usual causes of neonatal convulsions in the majority of our cases. The absence of deaths supports our belief that most of these cases represent a new syndrome or one not previously recognised.
Other studies' have shown two peak periods for onset of neonatal fits. (1) Within the first 48 hours fits result frequently from asphyxia, birth trauma, or hypoglycaemia. There were only 7 infants during the period of study with onset of fits before 48 hours and they did have evidence of anoxia, trauma, or prematurity. The 4 infants with fits between 48 and 72 hours were excluded from further analysis although it could be argued that they are also examples of the syndrome we describe. (2) The second peak of incidence is from 96 to 192 hours3 with most fits starting on the fifth, sixth, or seventh day of life. Hypocalcaemia or hypomagnesaemia is generally responsible at this time. They are multifocal in nature and may be multiple. The response to intravenous calcium is prompt and the long-term prognosis benign.
The syndrome we describe has many similarities to the second group. The onset of fitting tended tq be earlier, on the fourth or fifth day of life. The fits were multiple, multifocal, and benign. Trial therapy with intravenous or oral calcium was ineffective ( 
